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was relatively much greater than can be accounted for 
by the ‘ I  temperature indices” alone. The agreement in 
this regard, between the data from the two very different 
stations included in these studies, seenis t.0 suggest that 
this feature may he general for a considertilde range of 
conditions, a t  least for the plant form here considered. 

With the given soil arid soil moisture cont.cnt the in- 
tensities of evaporation esperienceil hy t.liese soy bean 
plants were apparently not sufficiently Iiigh seriously to 
overtas the process of wnt.er absorpt.ion or that of water 
conduction. Had the possible rate of water supply to 
the roots been sufficiently diminished? had tho rat.e of 
eva oration into t,he nir been sufficient.ly incretiscd? or had 
bot E of these ahmtions occ.urred together, then t,he water 
relation should have had a more pronounced influence 
u on the growth rate. It might, inclcetl, hnve ohscurecl 
t P le effects of the teniper:lture relation. As the esperi- 
inents were carried out, howevcr, the sensonid chniip~s in 
temperature were a lparent,ly niucii more ieiport.nn t 111 

mesurecl con Atiou or coliclit-ional complex. 
A comparison of the sensond march of t.he growtL ritt.e 

for Oakland wit.11 the corresponding march for Naston 
brings out three important, considerations. ( 1 Neglect,- 
ing an unexplained ~ n d  temporary fill1 in tlic rate, s110w-n 
for the fourth and fift,h periods a.t Enst.on, t h  gr:iplis 
representing these two semoiial iiiarclies have mucli the 
same general form, but the top of the East,oii graph all- 
pears fla.t, while t.li:it for Onklnnrl rises t.o n dcfiiiite nin.si- 
mum, and then rapidly falls. ( 2  As is clearly depicted in 
fi ure 3, tlie growth rates of the Oak1,zncl series are niark- 
ec 7 ly less than the correspoiiding ones of t,he Easton series, 
these quantities being rondered strict,ly coniparii~de hy 
stating all of them in tezllis of tlie growth rat.r for the 
sistli period at, Enston considered as unity. In gencwl, 
the Oakland rates are found to be froin nhout IO t,o nbout 
20 per cent or more (on t,lie basis of tlie nssunicd unit) 
lower than the corresponding rates for t.he ot.lier st.ation. 
(3) The early occurrence of frost at, Ordili~ncl hrought. the 
season to a close carlier than was t,hc case at. Easton, and 
the last gowt,li rate for the lntker stat,ioii is shown as 
markedly. lower t1ia.n any encountercil a t  0:i.klancl. The 
principle here brought out is worthy of consiclerahle em- 
phasis. For a short frost.less season, chrtrac 
a great daily rauge of temperature, t,he low 
rate may be generally espectecl to be higher in vnlue than 
the lowest rate for a longer frostless season, wit,li niore 
equable temperatures. 

the control of urowt #I than were the changes in eny otlier 
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NEW ZEALAND RAINFALL IN 1914. 

By Rev. D. c. BATEB, Director. 

[Dated: Duminion Hetwrological Olrire, \\’ellingLou, Kew Zei lnni l ,  Feh. 17, l915.l 

The year 1914 will long be remembered as one of t.lie 
most trving ever esperienced by the farniers and pastor- 
alists of New Zealnnd. The winter months (June? July, 
and August), proved mild, nnc l  the rainfall, coni mred 

ficient. This dry season was followed by an  except,ion- 
ally dry spring, but added to this was n summer in which 
greater quantities of rain were. much needed. Though 
“absolute droughts,” in a technical sense, were rare, and 
absolute minimum monthly rainfalls were not made in 
any long records of stations, sucli a continuation of clrycon- 
ditions was distressing, and such a succession of dry sea- 
sons had not previously been reuarded as possible in the Do- 
minion. Month after mont,li &e total rainfalls were below 

with the averages for previous ~ ~ i i r s ,  was general i y rle- 

t,lie averages for the month in previous years in most parts 
of the Dominion, but it is remarkable that in Southland 
conditions were alniost reversed, and heavy and frequent 
rains were there esperienced during the year. In the 
South Island the monthly means for previous years show 
a. fairly even distribution of rainfall throughout the whole 
year; but winter is the raiuy season of the North Island. 
Such was not the esperience in 1914, and the leading 
met.eorologicx1 feature which accounts for i t  is the ab- 
sence of ex-tropical diu turbnnces of u. cyclonic character 
itlid a count,erbdanciiig prevalence of ‘ I  brave” westerly 
winds which held sway clurhig the greater part of the dry 
period. 

Occasiondlv while Australis has a ‘ I  dry time” New 
Zca.lhnrl lins nbundant rainfalls, but both suffered in 1914, 
and it  is not.icenble that reportv from England and France 
int1icat.e that a somewhat similar and remarkable succes- 
sion of nioiiths of deficient rainfall was experienced in 
other pil.rt,s-in Eii&md ttnd France a t  least. Other 
regions ma also disclose irregu1arit.ies in t ~ e  recipitation 

alii1 stdiccl it is possible that men may recognize recip- 
rocal relut.ionships and trace comnion cosmical causes 
which tire as yet unknown. 

Scattered over the globe are thousands of observers 
who ciircfully ~ n d  pntient.ly, m c l  in the vast niajorit of 

hoods. The cumulnt,ive resu1t.s of t.heir humble devotion 
to science must uiidoubtedlj- prow of great value to  thFir 
own ininieilinte localities and the count.ries they inhabit, 
but the fruit.s of their observations may, i t  is hoped, reach 
B much higher appreciatioii in the future when more is 
known of the laws governing precipitat.ion. Rainfall, it 
inay bc reniarl;ecl, is now t,lie least cert.ain element, d- 
t,hough the iiiost im ortinit it.oni in weather forecasting. 

cent.oges of rainfall coiiiptwed with t,lic inon thly svernges 
zit select stations during t.he severid months of the year 
in various parts of New Zea.l.lnnd. 
TABLE 1.--iIfoi~tlihy ptrwiitnycs of’ ~iat~tzgc nioirtlrly raiii falls at aelected 

sttitiuirs X I P  Zc.ttlanJ tlirriiig 1914: .tiuinbtr of mon.tlu hawing falls 
n b o w  i+l ntid bcloio (-) thcir rcspcctive aiwagr.s; anti the total annual 

of t>he n-or P d, and when these can be proper B y compared 

cases roluiibarily, record the rainfall of their neigh g or- 

The following tab P e has I~een computed to show the per- 

Nal4er.. _. . .. 1 
xe\r I’l?.lillllltll 8 
M o i i i i i  n h nk i , 

Y;awrlry. . . . 5 
Palm e r s t  on 

Surtli ... . . . . . 12 
Taihapc.. . . . . . . t’ 
bladerton.. . . . . 5 
\\’cllington.. . . . i 

JOUTII 1sL.c;n. 

1Tokiti::a ....... 14 
Selsnn. __. . . . . . 3 
Chrktrhurch.. . I: 
1,inculn.. __. . . . 11 
Timsru.. . . . . . . 11 
Wniinate.. . . . . . 1; 
Dunedin. _..__. 1( 
Gore.. ______.  .. 1C 
Invercargill- -. . 12 

ID Was a iraction below the mean. 
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